Related literature
For isotypic Sr 4 GaN 3 O, see: Mallinson et al. (2006) . For the major phase in the product, Ba 3 Ga 2 N 4 , see: Yamane & DiSalvo (1996) . For compounds containing isolated triangularplanar [GaN 3 ] 6À nitridogallate anions, see: Park et al. (2003) ; Mallinson et al. (2006) ; Hintze & Schnick (2010) . For details of Madelung site potential and energy calculations, see: O'Keeffe (1992) ; Orhan et al.. (2002) ; Paszkowicz et al. (2004) ; Taylor (1984) . For details of the synthetic procedure, see: Kowach et al. (1998) . 
Experimental

Crystal data
Data collection
Rigaku R-AXIS RAPID II diffractometer Absorption correction: numerical (NUMABS; Higashi, 1999) T min = 0.071, T max = 0.411 14273 measured reflections 1820 independent reflections 1588 reflections with I > 2(I) R int = 0.133 Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.099 S = 1.05 1820 reflections 82 parameters Á max = 2.54 e Å À3 Á min = À1.72 e Å À3 Table 1 Selected geometric parameters (Å , ).
3.184 (9) Ba2-O1 vi 3.264 (10) Ba3-N3 vii 2.730 (7) Ba3
Data collection: RAPID-AUTO (Rigaku Corporation, 2005); cell refinement: RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: VESTA (Momma & Izumi, 2008) ; software used to prepare material for publication: SHELXL97.
This work was supported in part by a Grant-in-Aid for Scientific Resarch (C) (No. 25420701, 2013) Park et al., 2003) , Sr 4 GaN 3 O (1.880-1.921 Å, Mallinson et al., 2006) and LiBa 5 GaN 3 F 5 (1. 896-1.945 Å, Hintze & Schnick, 2010) . Ba1 atom is coordinated by two N1, one N2 and three O1 atoms, and Ba2 atom is by one N1, two N2 and three O1 atoms. N1 and N2 atoms are in seven-fold coordination sites of one Ga and six Ba atoms, and N3 atom is in the six-fold coordination site of one Ga and five Ba atoms. O1 atom is coordinated by seven Ba atoms. As shown in Fig (Mallinson et al., 2006) . The difference between the Madelung energy per formula of Ba 4 GaN 3 O and the sum of Madelung energies of Ba 3 N 2 derived by the theoretical calculation (-12,200 kJ/mol, Orhan et al., 2002) , BaO (-3,500 kJ/mol, Taylor, 1984) and GaN (-10,500 kJ/mol, Paszkowicz et al., 2004) calculated from the crystal structure data is 0.4%.
Experimental
Starting materials were pieces of Ba (Sigma-Aldrich, 99.99%), Ga (Rasa Industries, 99.99995%) and Na (Nippon Soda Co. Ltd., 99.95%), and powders of Si (Kojundo Chemical Laboratory, 99.999%) and NaN 3 (Toyo Kasei Kogyo Co. Ltd., 99.9%). In an Ar gas-filled glove box (O 2 < 1 ppm, H 2 O < 1 ppm), Ba (1.00 mmol), Ga (0.25 mmol), Na (2.4 mmol), Si (0.50 mmol) and NaN 3 (1.2 mmol) were weighed and placed in a BN crucible (Showa Denko, 99.5%). The crucible was sealed in a stainless-steel tube. The sample was heated to 750°C in an electric furnace with a rate of 6°C min -1 . This temperature was maintained for 2 hours and lowered to 550°C with a cooling rate of -2.8°C min -1 . After that the sample was cooled to room temperature by shutting off the electric power to the furnace. The stainless-steel tube was cut and opened in the glove box, and the crucible was washed with liquid NH 3 (Japan Fine Products, >99.999%) to dissolve away Na. The details of the Na removing method have been described in the literature (Kowach et al., 1998) . The initial supplementary materials
objective was to synthesize a Ba-Ga-Si-N quaternary compound by the Na flux method, but the main product obtained was yellow transparent granular single crystals of Ba 3 Ga 2 N 4 (Yamane & DiSalvo, 1996) . A small amount of red transparent platelet single crystals of Ba 4 GaN 3 O were included in the product.
Semi-quantitative elemental analysis of the red single crystals was carried out with an energy-dispersive X-ray detector (EDX, EDAX, Genesis) attached to a scanning electron microscope (SEM, Hitachi, S-4800). Ba:Ga molar ratio determined by the EDX analysis was 78:22 which was close to the ratio (4:1) of Ba 4 GaN 3 O. The oxygen was probably originated from the surface oxide layers of the starting materials. Since Ba 4 GaN 3 O is unstable in air, a single crystal was picked up from the product and sealed in glass capillaries in the glove box for XRD data collection.
The peaks of 2.25-2.54 e Å -3 in the F o -F c map were observed at 0.88-0.96 Å distant from Ba1-Ba3 atoms. These large differences are probably a result of the cut-off effect of the Fourier synthesis. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Ba1 0.36690 (8) 0.42906 (2) 0.32613 (7) 0.02148 (18) (2) 
